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• Most common bacterial cause of  

 foodborne disease in the U.S. 
 

• Many different sources 

– Meat, poultry, produce, animal contact 
 

• >2,500 serotypes 
 

• Not all Salmonella infections are laboratory-
confirmed 
– 1 laboratory- confirmed = ~29 illnesses not reported 

 

Salmonella 



 Foodborne 

 Eating contaminated animal products  

• Meat, milk, eggs, dairy 

 Eating food contaminated by animals near 

growing fields 

• Fruits, vegetables  
 

 Direct contact with infected animals 

 May appear healthy and clean 

 Bodies (fur, feathers, scales) may be 

contaminated 
 

 Indirect contact  with animals 

 Environment where animals live and roam 

 Barriers, tank water 

Transmission Between Animals and Humans 



People do not have to touch an animal to catch a 

zoonotic disease. 

Direct Contact Indirect Contact 



• Acute gastroenteritis: fever, diarrhea (can be bloody), 

abdominal cramps, vomiting  

 

• Serious illness: bloodstream infection, brain infection, 

joint infection  

 

• Highest risk: Young children, people with weakened 

immune systems, seniors >65 years 

 

• Hospitalizations and death can occur 

Salmonella in People 



Animals can appear healthy and clean but 

be carrying germs that can make people 

sick. 



How do we find outbreaks  

and illnesses? 

 National  molecular subtyping network  

     for enteric disease surveillance 

 >85 public health and regulatory laboratories 

 

 Molecular subtyping of disease-causing bacteria  

 Pulsed-field gel electrophoresis (PFGE)  

 PFGE pattern = molecular fingerprint for each isolate 

= 



CDC-NPIP Poultry Specific 

Questionnaire 



Mail-Order Hatchery Industry,  

United States 

 ~20 mail-order hatcheries supply baby birds 

 >50,000,000 chicks sold annually 

 One hatchery may supply across USA 

 Business is booming due to increased demand 

• Backyard flocks 

• Urban chicken phenomenon 

 Baby poultry  

• Sold at feed stores 

• Ordered through the mail 

• Sold over the internet 



Urban Chickens 

 



NPR Blog: Chicken Diapers? Urban Farming Spawns 

Accessory Lines (May 1, 2013) 

 

http://www.npr.org/blogs/thesalt/2013/04/30/180135026/chicken-diapers-urban-farming-spawns-accessory-lines 



“Celebrity” Pets 

 



Neiman Marcus Beau Coop Heritage Hen Mini Farm 

http://www.neimanmarcus.com/christmasbook/media.jsp?itemId=cat45440759&icid=product_beaucoop 

http://www.neimanmarcus.com/christmasbook/media.jsp?itemId=cat45440759&icid=product_beaucoop


USDA-National Poultry  
Improvement Plan 

 Established in 1930's to provide program through which new 

diagnostic technology could be effectively applied to 

improvement of poultry and poultry products  

 Voluntary partnership between industry and state and federal 

government 

 Program to eliminate poultry diseases from breeder flocks 

 Salmonella enterica serotypes Pullorum , Gallinarium and Enteritidis 

 Mycoplasma gallisepticum, Mycoplasma synoviae, Mycoplasma meleagridis,  

and Avian Influenza 

 Does not certify freedom from other strains of Salmonella in 

poultry, including those that cause human illness 





Outbreaks of Salmonella Associated with 

Live Poultry 

• Past 

– First outbreak documented 

in 1955 

– Outbreaks in Spring 

– Involved young children 

– Dyed birds 

– Pets 

 

• Present 
– See multiple outbreaks/year 

– Adults and children 

– Outbreaks year-round 

– Agricultural feed stores 

– Backyard flocks,  urban 
chickens 

 



Outbreaks of Salmonella Associated with Live 
Poultry 

 45 outbreaks reported since 1990 

 1,563 laboratory-confirmed illnesses 

 221 hospitalizations  

 5 deaths 

 Poultry appear clean and healthy 

 Multiple Salmonella serotypes associated 

 Multiple outbreak strains linked to single hatcheries 

 Recurring hatchery, different outbreak strains 

 Success in reducing human illnesses linked to specific 
hatchery strains 

 



Success Stories 

 A couple hatcheries have successfully eliminated 

certain outbreak strains of Salmonella that were 

repeatedly associated with that specific hatchery 

 Improved biosecurity 

 Working with vet consultant 

 Routine environmental testing 

 Autogenous vaccines 

 Following NPIP guidance 

 Important to customize to the individual hatchery-unique 

operations 

 



 
 
 

Summary: 2012 Outbreaks of Salmonella Infections 

Linked to Live Poultry from Mail-Order Hatcheries 

Preliminary data, subject to change 

 8 outbreaks linked to live poultry 

• Chicks and ducklings, backyard flocks 

• Multiple Salmonella serotypes 

• Median time from purchase to illness* = 15 days (range: 3-90) 

• Multiple serotypes of Salmonella: Thompson, Hadar, 

Montevideo,  Infantis/Lille/Newport, Infantis, Muenchen,  

Braenderup 

 517 illnesses reported 

• Outbreak size range: 20 to 195  ill persons 

• 93 (18%) hospitalized 

• 4 deaths, unclear if infection contributed 

 
*information not available for all outbreaks 



Highlights from 2012 Outbreak Data 
(n=148) 

Preliminary data, subject to change 

 73% reported contact with baby poultry 

 Chicks, ducklings, goslings  

 67% purchased for eggs; 25% for pets; 2% for meat; 6% 

for other reasons 

 33% kept poultry  inside their home 

 30% snuggled with poultry;  9% kissed poultry 

 91% purchased poultry from a store; 7% through mail 



Highlights from Recent Outbreak 

Investigations (2006-2012) 
• Caterer contaminated food , caused outbreak in people with 

no direct live poultry contact (Salmonella Montevideo B, 2009) 

– Caterer had backyard flock with chicks from mail-order 

hatchery associated with outbreak strain 

• Chicken contact leading to a foodborne outbreak associated 

with infected delicatessen workers (Salmonella Montevideo B, 

2007) 

• Poultry flock in daycare cause outbreak (Salmonella 

Johannesburg, 2009) 

• Death in nursing home resident, chicks from implicated 

hatchery brought into nursing home (Salmonella multiple, 

2012) 

• Feed store employees become cases in outbreaks (2006, 2010) 

• One sick postal worker who only handled chicks in the mail 

(Salmonella Montevideo A, 2006) 

 

 



2013 Ongoing Multistate Outbreaks of Human 
Salmonella Infections Linked to Live Poultry* 

*preliminary data, subject to change; as of May 24, 2013 

 4 outbreaks under investigation to date in 2013 

 318 illnesses and counting 

 Salmonella Typhimurium 

• 198 ill and counting 

 Salmonella Infantis/Mbandaka 

• 85 ill and counting 

 Salmonella Braenderup 

• 22 ill and counting 

• Same strain as 2012 outbreak 

 Salmonella Montevideo 

• 13 ill and counting 

• Same strain linked to chicks as seen in 2007-2010 outbreaks 



Challenge to Meet Demands  

 Outsourcing 

 New flocks – all levels from small scale to commercial 

operations 

 Trans-shipping of day old chicks through hatchery 

 Drop Shipping 

 Common practice in hatchery industry 

 Hatchery A can not complete customer order because no birds 

are available 

 Hatchery A contacts Hatchery B for availability 

 Hatchery B ships order to customer under Hatchery A name 

 Can be challenge for traceback to hatchery 

 



Prevention and Control 

• Mail-order hatcheries 

 

• Feed stores 

 

• Consumers 



Potential Salmonella Sources 

Chicks 

Housing People 

Feed 
Other Poultry,  

Livestock & Pets 

Water 

Hatchery 
Equipment 

& Vehicles 
Wild birds 

Litter 

Insects 

Rodents 

Slide courtesy of Dr. Andrew Rhorer 



Intervention Strategies at Mail-Order 

Hatcheries 

• Clean-up efforts should be customized to individual 
hatcheries 

• Monthly Environmental Samples 
– Flocks and hatchery 

– Participate in voluntary US Salmonella Monitored Program 

• Autogenous Vaccine 

• Rodent Control Enhancement 

• Feed intervention 

• Hatching Egg Disinfection 

• Work Flow in Hatchery 

• Air Movement in Hatchery 

• Hatchery Cleaning and Disinfection 

• Consulting with Poultry Veterinarian 



USDA NPIP Proposed Voluntary 

Salmonella Monitoring Program 

• Establishing a U.S. Salmonella Monitored program and 

classification for mail-order hatcheries will allow them 

to practice a defined program for the prevention and 

control of Salmonella 

 

• Proposes minimum environmental sampling  

 

• Currently waiting for determination of public comment 

period 

 



 

Feed Store Poultry Sales - Past 



Recommendations for Feed Stores 

 While raising backyard poultry can be a great 

experience, it is important that feed store employees 

do some simple things to help protect themselves and 

their customers: 

 Circulate educational flyer on safe handling to all customers 

purchasing live poultry 

 Place educational posters near areas where birds are displayed 

in clear view 

 Offer hand washing stations or hand sanitizer next to poultry 

display areas and tell customers to wash hands right after 

leaving the poultry display area. 

 Display birds out of reach of customers, especially children, so 

customers can not easily touch birds 

 Follow advice in 2011 Compendium of Measures to Prevent 

Diseases Associated with Animals in Public Settings  

 

 



 



 



         Consumers 



What do these two things have in common? 



Gastrointestinal (Enteric) Diseases from Animals 

http://www.cdc.gov/zoonotic/gi/ 

 



2012-2013  
Selected Salmonella Outbreak Investigations 



CDC Feature: Keeping Backyard 

Poultry 





For more information please contact Centers for Disease Control and Prevention 

1600 Clifton Road NE, Atlanta, GA 30333 

Telephone, 1-800-CDC-INFO (232-4636)/TTY: 1-888-232-6348 

E-mail: cdcinfo@cdc.gov  Web: www.cdc.gov 

The findings and conclusions in this report are those of the authors and do not necessarily represent the official 

position of the Centers for Disease Control and Prevention. 



Reaching Backyard Flock Owners 

 > 100,000 subscribers 

 Public Service 

Announcement released in 

the Oct/Nov 2012 issue 



Healthy Chickens Bulletin 
>4,000 Subscribers 



The Chicken Whisperer – Facebook Page 

 



Conclusions 

 Human Salmonella infections associated with live poultry contact 

are an important public health problem 

 Serious human illness, hospitalizations, and death 

 Young children, people with weakened immune systems and seniors are at 

higher risk for serious illness 

 Mail-order hatcheries, feed stores, and venues that sell or display 

poultry, and consumers are all involved in prevention 

 Educational posters should be distributed widely  

 Human illnesses can be reduced  using interventions customized 

at the mail-order hatchery level 

 US Salmonella Monitored Program will be will be of critical 

importance by allowing mail-order hatcheries to practice a 

defined program for the prevention and control of Salmonella 
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